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PART II. 

PHYSICAL PAPERS. 



I. Obfervations upon an Hypothejis for folving the Phenomena 
of Light : with incidental Obfervations, tending to Jheiv 
the Heterogeneoufnefs of Light, and of the electric Fluid, by 
their Intermixture, or Union, with each other. 

By JAMES BOWDOIN, Efquire, 
Prefdent of the American Academy of Arts and Sciences. 

IN reviewing fome letters I had written to a philoibphica! 
friend, Dr. Franklin, there occurred on the fubjecT: of one 
of them fome obfervations, which appeared to me new. They 
are principally contained in the two laft of three memoirs* 
which I mall lay before the Academy : to whofe judgment 
it will be fubmitted, whether they have any thing befide their 
novelty to recommend them. 

As they were occafioncd by confidering Dr. Franklins que- 
ries concerning light, the flriclures on thofe queries, as being 
introductory to the obfervations, will make a part of theie 
memoirs. 

The finft memoir will accordingly contain a few ftridlures, 
or curfory remarks, on his hypothefis for folving the pheno- 
mena of light : with incidental obfervations concerning: the 
hetorogeneoufnefs of light, and the electric fluid. 

Z a Tt 
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It is offered in full confidence, that our celebrated country- 
man, whole happy- genius has contributed fo largely to the ad- 
vancement of philofophic knowledge, .will be pleafed with any 
attempt for that purpofe, whether fuccefsful or not, even though 
it mould be upon principles, that may not perfectly harmonize 
with, feme of his own . 

The Doctor, . diflatisfied with the. received doctrine concern- 
ing light, offers feveral objections to it in the form of queries % 
and in the fame form propofes an hypothecs of his own : both 
of which will be confidered. 

With refpedt to the hypothecs, it is -aflced— * " May not 
all the phenomena of light be more conveniently folved, by 
fuppofing univerfal fpace filled xvith a fdb tie elailic fluid, which, 
when at reft, is not vifible, but whole vibrations affect that 
finefenfe- in the eye, as thofe of air do the grofler organs of 
the ear ?. We-do not, in the cafe of found, imagine that any 
fonorous particles are thrown off from a bell, for inftance, and 
fly in firaight lines to the ear : . why mult we -believe that lu- 
minous particles leave the fun ,. and proceed to the eye ? Some 
diamonds, li rubbed, mine in the dark, without lofing any 
part of their matter. I can 'make .an electrical fpark as big as 
the flame of a candle, much brighter, and therefore vifible fur- 
ther ; yet this is without fuel : and I am perfuaded no part of 
the electric fluid flies off infuch cafe to diftant places, but all 
goes directly, and is to be found in the place to which I deftine 
it. May not different degrees of the vibration of the above- 
mentioned univerfal medium, occafion the appearances of dif- 
ferent colours ? I think the electric fluid is always the fame ; 

yet 

* See Letters and Papers on Philofophical Subjeas. p. 265. edit. 1769. 
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vet I find that weaker and ftronger fparks differ in apparent 
colour : Some white, blue, purple; red ; — the ftrongeft, white j 
weak ones, red." 

Several objections here prefent themfelves. Some of them 
ariling from the hypothefis itfelf ; and others from the com- 
parifon of light with found. 

In refpedt of the former, if univerfal fpaCe be filled with a fub- 
tle elaftic fluid, (fo as to exclude any vacuum) that fluid muft' 
always be- at reft, and therefore by me hypothefis always invi- 
fible j and confequently there would always be univerfal dark- 
nefs. Or if any part of the fluid could be put in motion, the 
whole of it muft t be in motion : -" for not one particle of it 
could move, without moving, in the direction of its motion; 
the adjoining one, and this the next j and fo on, ad infinitum^ 
In this cafe, the leaft motion, wherever it- might commence, 
muft produce univerfal motion j and confequently, univerfal 
light : between which, and univerfal darknefs, there couldbe 
no medium. 

But if the meaning of the expretfion be, what it "was proba- 
bly intended to be, that univerfal fpace, inftead of being filled,' 
doth greatly abound, with an elaftic fluid, then would not eve- 
ry thing, which difturbed that fluid, caufe a luminous appear- 
ance ? Would not the inhabitants of the fea'and air; in all their 
motions, befpangle both •, and thereby exhibit the various co- 
lours according to the different degrees of' vibration, which 
thofe motions might occafion in the elaftic fluid ? — As to our- 
felves, would not a radiance attend us wherever we went ? 
What cocafion fhould we have of candle-light, when a quick' 
vibration of the hand, or of machines made for- that purpofe, 
would difpel the night ? Or rather, might we not fuppofe 

there 
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there would be no night at all ? for the adion of the fun (if 
the fun mould be neceflary) would be communicated to us, 
notwithstanding the interpofition of the earth. And would 
not the effed of that adion, even at noon when moft dired, 
be only to enlighten us, unattended with heat, fo eflentially 
neceflary to enliven and invigorate the animal and vegetable 
world ? — Would not the elaftic fluid, inftead of exhibiting a 
round luminous body, which we call the fun, be itfelf a con- 
tinued univerfal blaze of light ? And would not this, in the 
prefent conftitution of things, obftrud vifion, and totally al- 
ter the fcience of optics ? 

The objections, implied in the foregoing queries, feem dedu- 
cible from the hypothefis. There are feveral, which appear 
to arife from the comparifon of light with found. 

i° As found (or a vibrating, or undulating, motion in the air, 
which I confider here as fynonimous) is propagated from the fono- 
rousbody in all directions ; and furrounds, and is propagated be- 
yond or behind any obftacle in its way : fo light, if it was a vi- 
bration, or undulation, of the elaftic fluid, would furround, and 
be propagated behind an obftacle, like found : but this does 
not agree with the fad. — 2 ° As found, or the vibrating mo- 
tion in the air, originating in a houfe or any other inclofure, 
would, from a hole in one of the fides of it, be propagated ex- 
ternally, in circles, of which the hole would be the centre : 
fo light, if it was a vibration, or occaftoned by a vibration, of 
the elaftic fluid, after paffing through a hole, would be propa- 
gated in circles, of which the hole would be the centre. But 
this does not cdrrefpond to the fad : for light, in paffing 
through any uniform medium, always panes in right lines. 

Befide 
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Befide thefe, an obje&ion fimilar to one of thofe, which 
have been advanced againft the common hypothefis, and which 
may be feen in the proper place, may be alledged againft this : 
for the conftant vibration, with which the elaftic fluid muft 
be agitated, would communicate to fmall bodies, and even to 
large ones fufpended in that fluid, a conftant tremulous vibra- 
tory motion. In fuch a cafe it would be difficult to examine the 
texture and vifible qualities of thofe fmall bodies, as one necef- 
fary mean of examination, a great deal of light, would encreafe 
the vibration ; and thereby render the examination not only 
difficult but impracticable. It is apprehended, however, that 
no fuch motion, or embarraffment, in the making of fuch ex- 
aminations, has ever been obferved. 

What is mentioned about the ele&rical fpark,that it is bright, 
and vifible at a diftance, and this without fuel ; and that no 
part of the eledtrical fluid flies off, in fuch cafe, to diftant pla- 
ces, but all goes directly, and is to be found in the place, to 
which it is deftined, appears to favour the hypothefis ; as the 
implied inference feems to be, that the vifibility of the electric 
fpark arifes from the vibration it produces in the univerfal 
elaftic fluid. But if the foregoing queries furnifh luffici- 
ent reafcn for doubting the exiftence of fuch a fluid, or for 
doubting fuch an effeft from' it, fuppofmg its exiftence, will 
they not furnifh equal reafon for doubting the hypothefis ? 

The vifibility of the electric fpark may be accounted for, up- 
on the principles of the received do&rine concerning light, 
without fupponng any diminution of the pure electric fluid in 
the fpark ; no part of which, it is faid,. flies off in the Cafe 
mentioned. 

It 
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It feems not improbable, that the ele&ric fluid is heteroge- 
neous as well as light. 

The heterogeneoufnefs of light is inferred from its colours, 
which are faid to vary proportionably, as the fize of the parti- 
cles doth vary : the variation becoming confpicuous by a prifm, 
and by other means, which clafs the particles according to their 
refpective magnitudes,or degrees of refrangibility,and reflexibility. 

Befide this, another reafon may be fuggefted, from which the 
heterogeneoufnefs of light may be deduced : namely, becaufe 
it exhibits effects fimilar to fome of thofe of electricity. For 
example, a globe or pane of glafs warmed in the fun or before 
a fire, will fucceffively attract and repel fmall cork balls, down, 
and fuch like bodies infulated, and properly cjreumftanced ; 
and will fhew other figns of electricity communicated, to the 
glafs by the fun or .fire. 

So, in regard to electricity, its heterogeneoufnefs may be col- 
lected from its producing effects refembling fome of thofe of 
light or fire 3 which are here confidered as equivalent terms. 

Electricity and fire differ in many refpects, and in fome they 
agree ; as hath been fhewn in Dr. Franklin's letters on electri- 
city. So far as they agree in their effects, their nature may be 
prefumed to be alike : Or rather, from that agreement and fi- 
militude of effects, I think it may be inferred, that they are 
mixt with, and generally do accompany each other ; .and that 
each produces its own effect at the time of their joint operation. 
The effects of electricity, fimilar to thofe of fire, being pro- 
duced by the fire mixt with it ; and the effects of fire, refem- 
bling thofe of electricity, being produced by the electricity mixt 
with that : the compound taking its name from the predo- 
minant principle. 

Thus, 
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TfctllS, fire inflames bodies, and throws its particles of light 
at a diftance. Hence, the explofion of gun-powder, and the 
luminous appearance, occafioned by the electric fpark : the ftfe 
Jttixt with it producing thofe effects. 

Thus alfo, electricity attracts and repels certain fmall bodies 
alternately, undo- given circumftances. Hence, the alternate 
attraction and repulfion of glafs, and fome other things, heated 
by fire : the electricity mixt with the communicated fir* pro- 
ducing thofe effects. 

In this way I would infer the heterogeneoufnefs of light and 
electricity, and their mixture with each other ■, and in this way 
account for the fimilitude and difference of their effects ; and 
for the luminous appearance or visibility of the electric fpark in 
particular, without diminishing the pure electric fluid contain- 
ed in it : all of which, in the cafe referred to, is faid to go 
directly, and is to be found in the place, to which it was def- 
tined. 

On the fame principles. the v ffiinrsg of diamonds in the dark 
when rubbed, and thereby electrified, may be accounted for, 
without fuppofing they looie any- part of their matter. 

In regard to the different colours of the electric fpark, which 
are more or lefs ftrong according to the Strength of the fpark, 
they correfpond to the different colours of light or fire, which 
are more or lefs vivid according to the deniity or in-tenfenefs of 
that element. This famenefs of effect ihews a famenefs of 
caufe, or that the light or fire mixt with the electric fpark pro- 
duces thofe colours : whofe Strength or vividnefs being accord- 
ing to the bignefs of the fpark, or to its quantity of electric 
fluid, makes it probable, that in proportion to the quantity, 
there is more or lefs light or fire contained in that fluid. 

A a Thefe 
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Thefe different appearances feem to be a further inftance or 
proof of the heterogeneoufnefs of the eledtric fluid j and, taken 
in connection with other appearances above-mentioned, mew 
the intermixture, and the confequent heterogeneoufnefs, of the 
two elements. 

The next thing to be confidered is, the objections to the re- 
ceived doclxine concerning light.— But this will be the fubjecT; 
of another memoir. 
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